Background: Although the iron is an essential element for the physiological functions of cells, tissues and organs, it is also an important inductor of reactive oxygen species (ROS). Material and methods: Three groups of human spleen with autoimmune thrombocytopenia (AITP), hereditary spherocytosis (HS) and reference samples stained by haematoxylin and eosin, Perls' reaction for nonheme Fe(III) iron and Alcian blue for glycoconjugates detection were studied. Results: Positive Perls' reaction in both AITP and HS groups was seen. Higher positivity in the HS than in AITP group was observed. HS group showed a higher amount of acidic glycoconjugates deposits than AITP group. Iron overload in HS and AITP leads to overproduction of ROS. Conclusion: We suggest that acidic glycoconjugates deposits are involved in antioxidant defence by elimination and restriction of iron as a ROS inducer (Fig. 4, Ref. 19 ). Full Text in PDF www.elis.sk.
Iron occurs in the lithosphere and the pedosphere, as well as in the biosphere. It can infl uence iron metabolism, magnetotaxis, biological structure of cells and tissues to a certain extent. Existing knowledge concerning the presence of iron in the human body comes mainly from the results of measurements by nuclear magnetic resonance (NMR). The disadvantage of gained results is that it offers only qualitative information about iron in examined tissue. Histochemical methods have higher sensitivity and higher rate of specifi city than NMR. This can be essential for understanding the role of iron in organism. Alcian blue is one of the most widely used cationic dye. Acidic glycoconjugates detected by Alcian blue are brown-black (1). Alcian blue bounds to negative surface of red blood cells (RBC) corresponding to sialic acid content. As a result of structural changes in various pathological diseases its affi nity to the surface of RBC is changed (2), resulting in brown color of RBC.
In the present study, we histochemically studied distribution of nonheme ferric Fe(III) iron deposits in human spleen with hereditary spherocytosis and autoimmune thrombocytopenia and the protective effect of glycoconjugates against overproduction of reactive oxygen species (ROS).
Materials and methods

Samples
Three samples groups with pathological diagnosis; autoimmune thrombocytopenia (AITP, 5 samples) and hereditary spherocytosis (HS, 5 samples) were taken from human spleen after splenectomy. As reference samples, 5 samples of human spleens from posttraumatic splenectomy with no documented data on spleen related disease were studied.
Light microscopy
All samples were fi xed in 10 % formaldehyde for 24 hours and embedded in paraffi n blocks. Thin histological sections (5 μm) were prepared using microtome, and mounted on gelatin-coated slides. Sections were stained by haematoxylin and eosine, potassium ferrocyanide (Perls' reaction) for Fe (III) and Alcian blue staining at pH 2.5 for acidic glycoconjugates detection. Samples were examined using Eclipse E50i (Nikon, Japan) light microscope.
Results
The investigation of Perls' stained slides by light microscope shows iron depositions in both HS and AITP samples, no deposits in the reference group. Positive Perls' reaction with blue stained cytoplasm of macrophages in the splenic cords and in the extracellular space in the samples with HS was observed (Fig. 1 ).
In the AITP group, positive Perls' reaction with blue stained cytoplasm of macrophages in the splenic cords and in the extracellular space was sporadically observed (Fig. 2) . A higher positivity of Perls' reaction in the HS group was observed.
Alcian blue staining indicates brown-black spots corresponding to acidic glycoconjugates. A positive AB reaction in cytoplasm of macrophages and in the extracellular space in the samples with HS was observed. The intensity of reaction correlates to the intensity of Pearls' reaction. Physiological erythrocytes corresponded to blue spots (Fig. 3) .
Alcian blue staining indicated smaller amount of brown-black material corresponding to acidic glycoconjugates in samples with AITP. Sporadically positive AB reaction was observed in cytoplasm of macrophages and in the extracellular space in the samples with AITP. The intensity of reaction correlated to weak intensity of the Pearls' reaction. Physiological erythrocytes corresponded to blue spots, pathological RBC to brown spots. Larger amount of brown-black material was observed in the HS group (Fig. 4) .
Discussion
Iron is an essential element for the many physiological functions of cells, tissues and organs. The largest amount of iron in human body is primarily bound by hemoglobin. It is the iron containing oxygen transport metalloprotein. In the human organism, under physiological circumstances, iron is deposited as ferritin. The ferritin core is composed of Fe (III) (3), coated by organic compounds to avoid ROS generation. Under physiological en- vironment, in the spleen old or damaged RBC are destroyed (4) and subsequently engulfed by lysosomes of macrophages (Isom et al, 2009 ). Under pathological conditions in HS and AITP, higher amounts of RBC are destroyed in human spleen and engulfed by lysosomes of macrophages. Lysosomes are cells' organelles containing various acidic proteins (5) . The acidic environment of lysosomes causes permanently ROS formation via Fenton reaction (6) . Intralysosomal ROS formation causes lysosomal and cell membrane permeabilization and releasing of iron into intra-and extracellular space (7) .
It is well known that ROS play a key role in many pathological processes (8, 9, 10) . The results of ROS overproduction is a damage to biomolecules leading to altered function and disease. Defensive mechanism uses antioxidants as free radical scavengers to neutralise ROS.
Other way of antioxidant defensive mechanism is depositions of organic-inorganic material around iron in order to restrict ROS overproduction. Acidic glycoconjugates demonstrate a high antioxidant ability by strong binding of metal ions (11) (12) (13) (14) (15) (16) . They create complexes with iron in order to eliminate free iron and thus restrict ROS overproduction (17, 18) . Iron overload leads to oxidative stress and subsequently to the regulation of antioxidant defenses that may play a major role in resistance to iron-induced oxidative damage (19).
